Cytotype differences modulate eco-geographical differentiation in the widespread plant Centaurea stoebe by Hahn, Min A. & Müller-Schärer, Heinz
APPENDIX C. Comparisons of life history traits of the three geo-cytotypes of C. stoebe from different eco-geographical
regions.
TABLE C1. Comparison of life history traits of European diploids and tetraploid C. stoebe from different eco-geographical
regions (table shows P values from likelihood ratio tests of all terms included in minimal models).






P df LR /
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Chisq
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Chisq




Seeds R1 - - - 1 12.95 <0.001*** - - - - - - - - - - - -
Seeds R2
(only 4×)
- - - - - - - - - - - - - - - - - -
Seeds R3
(only 4×)
2 51.28 <0.001*** - - - 1 37.45 <0.001*** - - - 2 6.90 0.032 - - -
Seeds total - - - 1 27.50 <0.001*** - - - - - - - - - - - -
Life-cycle
Life span 2 17.24 <0.001*** 1 145.34 <0.001*** 1 13.19 <0.001*** - - - - - - - - -
Survival to
R1
- - - 1 12.33 <0.001*** - - - - - - - - - - - -
Survival
after R1
2 7.73 0.021 * 1 363.14 <0.001*** 1 0.48 0.490 - - - - - - 1 4.44 0.035*
Survival R1
to R2




- - - - - - 1 4.52 0.033* - - - - - - - - -
Reproduction
events
- - - 1 40.74 <0.001*** - - - - - - - - - - - -
Year of first 2 132.68 <0.001*** 1 243.17 <0.001*** - - - 2 11.84 0.003** - - - - - -

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2 6.25 0.044* 1 0.19 0.665 - - - 2 12.83 0.002** - - - - - -
Reproductive allocation
Shoots R1 2 2.22 0.329 1 13.72 <0.001*** - - - 2 12.59 0.002** - - - - - -

Shoots R2 (only 4×) - - - - - - - - - - - - - - - - - -
Shoots R3 (only 4×) 2 19.94 <0.001*** - - - 1 9.63 0.002 ** - - - - - - - - -
Mean number of shoots - - - 1 88.26 <0.001*** - - - - - - - - - - - -
Height of shoots R1 2 37.00 <0.001*** 1 155.14 <0.001*** 1 1.45 0.229 2 49.14 <0.001*** 2 7.19 0.028* - - -
Height of shoots R2 (only
4×)
- - - - - - - - - - - - - - - - - -
Height of shoots R3 (only
4×)
2 9.63 0.008 ** - - - 1 11.36 <0.001*** - - - - - - - - -
Flowerheads per shoot
R1
- - - 1 31.75 <0.001
***
- - - - - - - - - - - -
Flowerheads per shoot
R2 (only 4×)
2 0.01 0.994 - - - 1 7.03 0.008** - - - 2 6.43 0.040* - - -
Flowerheads per shoot
R3 (only 4×)
- - - - - - 1 10.25 0.001** - - - - - - - - -
Seeds per seedhead R1 2 19.95 <0.001*** 1 20.01 <0.001*** 1 1.45 0.229 2 8.29 0.016* - - - 1 3.76 0.052
Seeds per seedhead R2 2 8.29 0.016** - - - - - - - - - - - - - - -
Seeds per seedhead R3
(only 4×)
- - - - - - - - - - - - - - - - - -
df: differences in degrees of freedoms between the two models; LR: likelihood ratios (in LMM), Chisq: Chi-square values
(in GLMM); P: significance levels (*** P < 0.001, ** P < 0.01, * P < 0.05); R1: first reproduction, R2: second
reproduction, R3: third reproduction; "-": non-significant terms (excluded from minimal model after model selection). No
significant three-way interaction was found.
TABLE C2. Comparison of life history traits of European and North American tetraploid C. stoebe (table shows P values
from likelihood ratio tests of all terms included in minimal models).
Variable Geo-cytotype Herbivores Geo-cytotype × herbivores
df LR / Chisq P df LR / Chisq P df LR / Chisq P
Fecundity
Seeds R1 1 4.28 0.039* - - - - - -

Seeds R2 - - - - - - - - -
Seeds R3 1 0.33 0.566 1 0.02 0.891 1 6.65 0.010**
Seeds total - - - - - - - - -
Life-cycle
Life span - - - 1 7.07 0.008** - - -
Survival to R1 - - - - - - - - -
Survival after R1 - - - 1 3.96 0.047* - - -
Survival R1 to R2 - - - 1 5.82 0.016* - - -
Survival R2 to R3 1 2.42 0.120 1 3.33 0.068 - - -
Reproduction events - - - 1 6.13 0.013* - - -
Year of first reproduction - - - - - - - - -
Accessory rosettes formation R1 1 2.80 0.094 - - - - - -
Accessory rosettes formation R2 1 5.78 0.016 * - - - - - -
Accessory rosettes formation R3 - - - 1 7.97 0.005** - - -
No. of accessory rosettes R1 - - - - - - - - -
No. of accessory rosettes after R1 - - - - - - - - -
No. of accessory rosettes R2 1 14.67 <0.001*** - - - - - -
No. of accessory rosettes R3 (few obs) - - - - - - - - -
Flowering phenology 2008 1 8.64 0.003** - - - - - -
Flowering phenology 2009 - - - - - - - - -
Flowering phenology 2010 1 6.18 0.013* 1 2.41 0.121 - - -
Mean flowering phenology 1 3.38 0.066 - - - - - -

Reproductive allocation
Shoots R1 - - - - - - - - -
Shoots R2 1 3.07 0.080 1 0.49 0.486 1 4.80 0.029*
Shoots R3 - - - - - - - - -
Mean number of shoots 1 4.25 0.039* 1 1.49 0.222 1 5.53 0.019*
Height of shoots R1 1 4.88 0.027 * - - - - - -
Height of shoots R2 - - - - - - - - -
Height of shoots R3 - - - - - - - - -
Flowerheads per shoot R1 1 10.95 <0.001*** 1 4.51 0.034* - - -
Flowerheads per shoot R2 - - - 1 5.26 0.0218* - - -
Flowerheads per shoot R3 1 0.36 0.547 1 3.20 0.074 1 8.66 0.003**
Seeds per seedhead R1 1 3.95 0.047* - - - - - -
Seeds per seedhead R2 - - - - - - - - -
Seeds per seedhead R3 - - - - - - - - -
df: differences in degrees of freedoms between the two models; LR: likelihood ratios (in LMM), Chisq: Chi-square values
(in GLMM); P: significance levels (*** P < 0.001, ** P < 0.01, * P < 0.05); R1: first reproduction, R2: second
reproduction, R3: third reproduction; "-": non-significant terms (excluded from minimal model after model selection).
TABLE C3. Comparison of life history traits of North American C. stoebe from different eco-geographical regions (table
shows P values from likelihood ratio tests of all terms included in minimal models).
Variable Region Herbivores Region × herbivores
df LR / Chisq P df LR / Chisq P df LR / Chisq P
Fecundity
Seeds R1 2 6.33 0.042* - - - - - -
Seeds R2 - - - - - - - - -

Seeds R3 2 24.52 <0.001*** 1 10.74 0.001*** - - -
Seeds total 2 31.22 <0.001*** - - - - - -
Life-cycle
Life span - - - 1 4.50 0.034* - - -
Survival to R1 - - - 1 2.91 0.088 - - -
Survival after R1 - - - - - - - - -
Survival R1 to R2 - - - 1 3.32 0.068 - - -
Survival R2 to R3 2 5.16 0.076 - - - - - -
Reproduction events 2 1.61 0.447 1 4.73 0.030 * 2 6.32 0.043*
Year of first reproduction - - - - - - - - -
Accessory rosettes formation R1 - - - - - - - - -
Accessory rosettes formation R2 - - - 1 2.80 0.094 - - -
Accessory rosettes formation R3 2 10.53 0.005** - - - - - -
No. of accessory rosettes R1 - - - - - - - - -
No. of accessory rosettes after R1 2 0.79 0.674 1 2.70 0.101 2 6.23 0.044*
No. of accessory rosettes R2 - - - - - - - - -
No. of accessory rosettes R3 (few obs) - - - - - - - - -
Flowering phenology 2008 - - - - - - - - -
Flowering phenology 2009 2 2.05 0.358 1 0.01 0.904 2 9.35 0.009**
Flowering phenology 2010 2 3.88 0.144 1 0.01 0.924 2 11.18 0.004**
Mean flowering phenology 2 7.49 0.024* 1 0.01 0.915 2 29.59 <0.001***
Reproductive allocation

Shoots R1 - - - - - - - - -
Shoots R2 - - - 1 3.92 0.048* - - -
Shoots R3 - - - - - - - - -
Mean number of shoots - - - - - - - - -
Height of shoots R1 - - - - - - - - -
Height of shoots R2 - - - - - - - - -
Height of shoots R3 2 8.35 0.015* - - - - - -
Flowerheads per shoot R1 - - - - - - - - -
Flowerheads per shoot R2 - - - - - - - - -
Flowerheads per shoot R3 - - - - - - - - -
Seeds per seedhead R1 - - - - - - - - -
Seeds per seedhead R2 - - - - - - - - -
Seeds per seedhead R3 2 4.18 0.124 1 2.09 0.148 2 6.24 0.044*
df: differences in degrees of freedoms between the two models; LR: likelihood ratios (in LMM), Chisq: Chi-square values
(in GLMM); P: significance levels (*** P < 0.001, ** P < 0.01, * P < 0.05); R1: first reproduction, R2: second
reproduction, R3: third reproduction; "-": non-significant terms (excluded from minimal model during model selection).
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